Abstract. Chemical senses mediate several anuran behaviours, including predator avoidance by larval frogs. Predation by garter snakes is an important influence on the survival of post-metamorphic, juvenile toads (Bufo sp.). Studies have shown that visual, rather than chemical, cues are important for predator avoidance in post-metamorphic juvenile bufonids. This study investigated the ability of post-metamorphic, juvenile great plains toads, B. cognatus, and southwestern toads, B. microscaphus, to detect and avoid chemical cues from their respective predators, the eastern plains garter snake, Thamnophis radix, and the wandering garter snake, T. elegans. Juvenile B. cognatus collected in South Dakota were observed on unmarked paper towels significantly more than on similar towels treated with chemical cues from T. radix. Similarly, juvenile B. microscaphus from Arizona were observed on unmarked towels significantly more than on towels marked with chemical cues from T. elegans. Toad avoidance of snake odour was apparently not a generalized response to reptile chemical cues: juvenile B. microscaphus continued to avoid snake odours when these were simultaneously presented with odours from sympatric lizards, Sceloporus undulatus. Hence, juvenile B. cognatus and B. microscaphus apparently detect and avoid chemical cues from snake species that prey on them.
Specific behavioural actions are shaped by selection arising from a wide range of ecological variables (Real 1994) . Consequently, selection may result in behaviours mediated by detection of diverse sensory stimuli. Thus, multi-sensory cues are important for homing maps in pigeons, Columba livia (Ganzhorn 1990) , maintaining equilibrium in crustaceans (Neil 1985) and prey acquisition behaviour in the leopard frog, Rana pipiens (Comer & Grobstein 1981) and bee-hunters, Philanthus triangulum (Tinbergen 1969) . Not surprisingly, predator defence may also be elicited by more than one stimulus. Escape behaviour in the cockroach, Periplaneta americana, can be elicited by cues from wind or physical touch through different neural pathways (Comer et al. 1994; Stierle et al. 1994 ). Hence, multi-sensory mediation of behaviour may be typical rather than novel.
Avoidance of predator chemical cues has been demonstrated in a wide range of species (reviewed in Weldon 1990). Studies on post-metamorphic juvenile toads revealed, however, that visual rather than chemical cues elicit anti-predator responses (Hayes 1989; Heinen 1994) . Similarly, Ewert (1980) showed that visual stimuli are used by adult common toads, B. bufo, in predator avoidance. Larval treefrogs, Pseudacris crucifer (Morin 1986) and Hyla chrysoscelis (Petranka et al. 1987) , however, avoid predator chemical cues. Anatomical studies of anuran nasal chemosensory structures have shown that main olfactory and vomeronasal sensory epithelia are well developed after metamorphosis (Bloom 1954; Jurgens 1971; Scalia 1976) . Hence, it is not surprising that chemoreception mediates several anuran behaviours, such as prey location (Burghardt 1990) , orientation within home ranges and location of mating ponds (Oldham 1967; Grubb 1973 Grubb , 1975 Forester & Wisnieski 1991) . Additionally, Graves et al. (1993) showed that juvenile great plains toads B. cognatus orient to conspecific chemical cues, and they concluded that chemoreception is important for aggregation behaviour.
